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Abstract.	
	
The	 biopharmaceutical	 studies	 have	 undoubtedly	 proven	 that	 the	
samples	of	pharmacopoeial	excipients	based	on	polyethylene	oxide	and	sodium	
carboxymethyl	 cellulose	 being	 heated	 for	 15	 minutes	 lost	 their	 viscous	
consistency	and	became	 fluidal	 functioning	as	an	ointment	 till	 the	 end	of	 the	
experiment.	 In	 contrast,	 the	 samples	 based	 on	 apple	 pectin	 being	 heated	
thickened	without	hardening	slightly	accelerating	 the	 release	of	 the	excipients	
and	 functioning	 as	 a	 paste.	 The	 experiment	 data	 indicated	 the	 advisability	 of	
using	substances	based	on	pectin	 to	develop	pharmacopoeial	excipients	 in	 the	
form	of	pastes	for	application	in	the	specific	oral	cavity	environment.	
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Problem	statement	and	analysis	of	the	recent	research	
Solid,	semi-solid	and	soft	bandages	are	used	for	better	fixation	of	drugs	 in	the	oral	cavity.	
The	 historical	 example	 of	 their	 application	 can	 be	 the	 bandage	 “Cicaplast”	 being	 made	
extemporaneously	on	the	basis	of	zinc.	The	absorbent	wound	dressings	consisting	of	cellulose	and	
sodium	carboxymethyl	cellulose	are	also	known	[5].	The	composition	that	relates	to	wound	healing	
substances	 and	 contains	 sodium	 salt	 of	 alginic	 acid,	 glycerin,	 antiseptic	 drug	 and	 water	 can	 be	
considered	more	modern	 [6].	 	One	of	the	biggest	problems	of	application	of	pharmaceutical	 form	
in	 modern	 dentistry	 is	 the	 application	 of	 pharmacopoeial	 excipients	 being	 able	 to	 sustain	 the	
untimely	destruction	in	the	oral	cavity.	
	 The	objective	of	the	research	was	to	study	in	vitro	the	ability	of	pharmacopoeial	excipients	
to	 release	 pharmacologically	 active	 substances	 and	 advisability	 of	 their	 application	 as	 dental	
bandage.	
	 	
Materials	and	methods	
	 The	main	requirement	for	carrier,	as	a	future	base	of	dental	bandage,	was	its	ability	to	make	
water-soluble	 ointments	 and	pastes.	The	 research	was	divided	 into	 two	 stages:	 the	 selection	 of	
pharmacopoeial	excipients	as	a	type	of	carrier	or	the	base	and	the	study	of	the	release	of	medical	
substances	from	the	experimental	samples.	
	
	 Results	
	 Pharmacopoeial	 excipients	 having	 hydrophilic	 base	 were	 formed	 in	 groups.	 Group	 No1	
consisted	of	50.0	g	of	polyethylene	oxide	(PЕО-4000),	30.0	g	of	glycerine	and	20.0	g	of	purified	water.	
While	making	the	experimental	samples	the	organoleptic	characteristics	of	the	base	corresponded	
to	 the	 given	 task.	 It	 was	 white	 coloured,	 easily	 mixed	 with	 water,	 dense	 enough,	 had	 the	
characteristic	smell	of	synthetic	substances,	and	was	easily	transferred	with	the	tools.	Group	No2	
consisted	of	50.0	g	of	apple	pectin	and	50.0	g	of	purified	water.	A	series	of	samples	of	 this	group	
was	 light	brown	homogeneous	mass	of	plastic	consistency	with	slight	characteristic	fruity	smell.	
This	 series	 of	 samples	 had	 good	 taste.	 Group	 No	 3	 consisted	 of	 5.0	 g	 of	 sodium	 carboxymethyl	
cellulose	(SCMC),	47.5	g	of	glycerine	and	47.5	g	of	purified	water.	A	series	of	samples	of	this	group	
was	homogeneous,	viscous,	odourless,	colourless,	transparent	gel-like	mass.	Due	to	the	viscosity	
of	the	mass	the	samples	could	not	be	transferred	without	assistive	devices.	At	the	initial	stages	of	
the	 experiment	 the	 discard	 of	 the	 samples	 of	 group	 No3	 could	 be	 expected,	 as	 they	 did	 not	
correspond	 to	 the	 given	 tasks.	 An	 insufficient	 viscosity	 of	 the	 samples	 required	 a	 higher	
concentration	of	carrier,	introduction	of	thickeners	into	the	composition	or	decrease	in	the	amount	
of	water	that	could	result	in	further	increase	in	price	of	the	base.	
	 The	criterion	for	selection	of	medications	was	their	active	absorption	by	the	oral	mucosa	as	
well	as	 their	accumulation	 in	 the	osseous	 structures	and	 stimulation	of	physiological	processes	
[10].	The	research	was	carried	out	in	vitro	using	the	standard	agar	gel	diffusion	method	also	known	
as	 the	agar	plate	method.	Biologically	active	substances	being	able	 to	dissolve	 in	water	solutions	
including	ascorbic	acid,	chloramphenicol,	 lincomycin	were	additionally	placed	 in	every	group	of	
experimental	 samples	 of	 pharmacopoeial	 excipients.	 While	 studying	 the	 release	 of	 medical	
substances	from	the	experimental	samples	 in	group	No	1	and	group	No	3	at	the	beginning	of	the	
experiment,	namely	before	placing	them	in	the	thermostat	slight	diffusion	of	the	active	substances	
in	agar	gel	was	observed.	Therefore,	the	margin	of	error	was	calculated	(р<0.05)	as	the	probability	
of	a	difference	between	the	values	obtained	when	heating	compared	to	the	values	obtained	at	room	
temperature.		
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	 In	other	words	it	should	have	been	expected	that	while	storing	the	medicines	based	on	the	
samples	of	group	No	1	and	group	No	3	at	room	temperature	the	active	substances	can	release	to	
the	 periphery	 of	 the	 pharmacopeial	 form	 that	 requires	 additionally	 low	 temperatures	 for	 their	
storing.		
	 When	 studying	 the	 samples	of	 the	pharmacopeial	 form	 in	 group	No	 2	 they	 turned	 to	be	
inert.	There	was	no	diffusion	in	agar	gel;	the	pectin	base	could	hold	the	active	substances	without	
their	 release	 to	 the	periphery.	 In	 future	when	developing	 the	 industrial	prototypes	 this	 fact	may	
reduce	the	price	of	the	medicine.	Moreover,	the	simplification	of	the	storage	of	medicines	without	
the	use	of	energy	is	still	relevant	enough.	The	results	are	presented	in	Fig.1.	
	
	
a)																																																	b)																																																								c)	
	
Fig.1.	 Experimental	 data	 obtained	 in	 vitro	 by	 diffusion	 in	 agar	 gel	 before	 the	 beginning	 of	 the	
experiment.	
a)	one	of	the	experimental	samples	of	group	No	1;	
b)	one	of	the	experimental	samples	of	group	No	2;	
c)	one	of	the	experimental	samples	of	group	No	3.	
	
The	experimental	data	obtained	 in	vitro	by	diffusion	 in	agar	gel	15	minutes	after	heating	
are	presented	 in	Fig.2.	The	results	 indicated	that	 in	the	samples	of	group	No	2	within	the	first	15	
minutes	 of	 the	 experiment	 the	 process	 of	 releasing	 medical	 substances	 was	 the	 slowest	 M+m	
17.6+0.00	in	comparison	with	group	No	1	and	group	No	3,	where	it	was	M+m	20.0+0.02.	
	
	
a)																																																	b)																																																								c)	
Fig.2.	Experimental	data	obtained	in	vitro	by	diffusion	in	agar	gel	15	minutes	after	heating	
a)	one	of	the	experimental	samples	of	group	No	1;	
b)	one	of	the	experimental	samples	of	group	No	2;	
c)	one	of	the	experimental	samples	of	group	No	3.	
	
Henceforth,	 almost	 similar	 release	of	 the	active	 substances	 from	 the	base	was	observed	 in	
group	No	1,	group	No	2	and	group	No	3.	However,	the	consistency	of	the	samples	No	1	and	No	3	did	
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not	correspond	to	the	given	task.	In	contrast,	the	samples	of	No	2	preserved	a	paste-like	consistency	
within	6	hours	of	the	experiment.	The	final	results	are	presented	in	Fig.3.	
	
a)																																																	b)																																																								c)	
Fig.3.	Experimental	data	obtained	in	vitro	by	diffusion	in	agar	gel	6	hours	after	heating	
a)	one	of	the	experimental	samples	of	group	No	1;	
b)	one	of	the	experimental	samples	of	group	No	2;	
c)	one	of	the	experimental	samples	of	group	No	3.	
	
The	analysis	of	the	results	showed	that	the	average	process	of	diffusion	of	active	medical	
substances	from	the	samples	of	pharmacopoeial	excipients	in	group	No	1	was	M+m	–	48.6+0.02,	in	
group	No	2	M+m	–	50.7+0.00,	and	 in	group	No	3	-	M+m	45.3+0.	02	 (р<0.05).	The	release	of	medical	
substances	from	samples	No	2	slightly	exceeded	the	release	from	samples	No	1	and	No	3	without	
changing	their	form.			
	 	
Discussion	
	 In	 pharmacology	 pectin	 is	 used	 as	 a	 prolongator,	 gelling	 agent,	 stabilizer,	 thickener.	 In	
addition,	pectin	is	characterized	by	its	own	properties	including	caries-protective,	gastroprotective,	
adsorptive,	and	radioprotective	ones.	Pectin	can	be	used	as	a	plastic	stimulator.	In	other	words,	we	
cannot	consider	them	as	additional	substance	when	forming	the	medicine	only	 [5,	6].	 	Therefore,	
when	 developing	 clinical	 pharmacopeial	 form	 in	 the	 form	 of	 bandages	 for	 the	 application	 in	
dentistry	 the	 synergistic	 effect	 it	 should	 be	 expected	 [4,	 5,	 6].	 Thus,	 it	 is	 possible	 to	 predict	 the	
increase	and	 intensification	of	the	salivation	process	 in	the	presence	of	active	antibiotics	such	as	
chloramphenicol	 and	 lincomycin	 in	 the	 bandage	 with	 slow	 release	 of	 bitterness	 as	 well	 as	 the	
improvement	of	microcirculation	in	the	wounded	surfaces	in	synergistic	effect	of	ascorbic	acid	and	
pectin.	
	 	
Conclusions	
	 The	 results	 of	 the	 research	 have	 undoubtedly	 proven	 the	 advantage	 of	 pharmacopoeial	
forms	 based	 on	 pectin	 that	 can	 be	 further	 applied	 in	 the	 form	 of	 dental	 bandage	 as	 a	 clinical	
pharmaceutical	form	being	able	to	release	medical	substances	for	a	 long	period	of	time,	be	easily	
placed	into	the	oral	cavity,	stimulate	the	physiological	properties	of	the	oral	cavity,	as	well	as	store	
without	specified	mode.			
	 	
Prospects	for	further	research	
	 The	obtained	results	will	allow	us	 to	develop	clinical	composition	of	dental	bandage	with	
the	above-mentioned	properties	[7].			
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